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In this study, the periodic measurement of temperature and water analyses (before rainfall and five days after rainfall) 
were conducted at springs outwelling on the west slope of Mt. Kiyomizuyama in Kyoto City. The result showed that 
water from each springs have each properties: pattern of annual temperature fluctuation such as ranges and timings of 
peaks, composition of dissolved ions and densities of dissolved matters after rain. These variations may be indication of 
the differences in the properties of the groundwater of springs. Hence, these surveys of spring water can help us gain a 
better understanding of groundwater that may cause of slope failures. 
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㒊࡛࠶ࡿΎỈᒣ㸦ᶆ㧗242m㸧ࡢすഃᒣ⭡࡟఩
⨨ࡋ࡚࠸ࡿ㸦ᅗ1㸧㸬 
ቃෆᚋ⫼ᩳ㠃ࡣ㸪ẚ㧗⣙20m㸦ᶆ㧗130㹼
150m㸧㸪ᖜ⣙120m㸪ᖹᆒ໙㓄⣙40㺽ࡢᛴ໙㓄
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࡚࠸ࡿ㸬ቃෆᚋ⫼ᩳ㠃࡟ࡣ࣐ࣖࢨࢡࣛࡀ᳜᱂ࡉࢀ㸪ᖜ1m⛬ᗘࡢ㐟Ṍ㐨ࡀసタࡉࢀ࡚࠸ࡿ࡯࠿㸪㔜せᩥ໬㈈
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30㹼100m㸪ẚ㧗⣙10㹼70m㸪ᖹᆒᩳᗘ30㺽㹼45㺽࡛㸪ከࡃࡢ㇂ᆅᙧࡸᔂቯ㊧ᆅᙧࢆ᭷ࡋ࡚㉳అ࡟ᐩࢇ࡛࠸ࡓ㸬
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ᅗ 1 ㄪᰝᆅࡢᴫせ 
࢔ࣝࣇ࢓࣋ࢵࢺࡣ‪Ỉ⟠ᡤࢆ♧ࡍ㸬 
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ΎỈᒣࡢᇶ┙ࡣ୹Ἴᒙ⩌ࡢ୰࣭ྂ⏕ᒙ࠿ࡽ࡞ࡾ㸪ㄪᰝᆅ௜㏆࡟ࡣ୺࡟ࢳ࣮ࣕࢺࡸἾᒾࡀศᕸࡋ࡚࠸ࡿ2)ࡀ㸪
ㄪᰝᑐ㇟࡜ࡋࡓቃෆᚋ⫼ᩳ㠃ࡢ඲య࠾ࡼࡧᅜ᭷ᯘᩳ㠃ࡢ࡯࡜ࢇ࡝ࡢ᭱⾲ᒙࡣ♟࣭◁ΰࡾࢩࣝࢺࢆ୺య࡜ࡍࡿ
ᔂ✚ᅵ࡛そࢃࢀ࡚࠸ࡓ㸬 
᪤ ࡢㄪᰝ࡟ࡼࡾ㸪ᔂ✚ᅵࡢཌࡉࡣቃෆᚋ⫼ᩳ㠃࡛0.9㹼2.0m⛬ᗘ3)㸪ᅜ᭷ᯘᩳ㠃࡛0.4㹼3m⛬ᗘ4)࡛࠶ࡿࡇ
࡜ࡀ☜ㄆࡉࢀ࡚࠸ࡿ㸬ࡲࡓᅜ᭷ᯘᩳ㠃࡛ࡣ㸪㐟Ṍ㐨㠃࡟㒊ศⓗ࡟ᇶ┙ᒾࡢ㟢㢌ࡀ☜ㄆࡉࢀࡓ㸬 

㸱㸬⌧ᆅㄪᰝ࡜⤖ᯝ
  
‪Ỉ⟠ᡤㄪᰝ
ቃෆᚋ⫼ᩳ㠃࠾ࡼࡧᅜ᭷ᯘᩳ㠃࡟ࡣ㸪ከࡃࡢ‪Ỉ⟠ᡤࡀᏑᅾࡋࡓ㸬ࡑࢀࡽࡢᏑᅾ఩⨨࡜‪Ỉ≧ἣࢆ㋃ᰝ࡟
ࡼࡾ☜ㄆࡋࡓ࡜ࡇࢁ㸪࠾࠾ࡴࡡᖖ᫬‪ฟࡢ࠶ࡿ⟠ᡤ㸦㛗ᮇ㛫࡟ࢃࡓࡾ㝆㞵ࡢ࡞࠸᫬ᮇ࡟ࡣ‪ฟࡀṆࡲࡿ⟠ᡤ
ࡶྵࡴ㸧࡜㸪㇦㞵᫬࠾ࡼࡧࡑࡢ┤ᚋࡢࡳ‪ฟࡀ☜ㄆ࡛ࡁࡓ⟠ᡤࡀ࠶ࡗࡓ㸬ᮏሗ࿌࡛ࡣ㸪ᖖ᫬‪Ỉ⟠ᡤࢆᑐ㇟
࡟ㄽࡌࡿ㸬 
ቃෆᚋ⫼ᩳ㠃㸪ᅜ᭷ᯘㄪᰝᩳ㠃࡜ࡶ㸪ᖖ᫬‪Ỉࡢㄆࡵࡽࢀࡿ⟠ᡤࡀ」ᩘ☜ㄆ࡛ࡁࡓ㸬ࡑࡢ఩⨨ࢆᅗ1࡟♧
ࡍ㸬 
ቃෆᚋ⫼ᩳ㠃࡛ࡣ㸪ㄪᰝ⠊ᅖࡢᮎ➃࡟a㸪b 2⟠ᡤࡢ‪Ỉ⟠ᡤࢆ☜ㄆࡋࡓ㸬࠸ࡎࢀࡢ‪Ỉ⟠ᡤ࡜ࡶ㸪ቃෆᚋ
⫼ᩳ㠃࡟࠾ࡅࡿ1m῝ᆅ ᥈ᰝ࡟ࡼࡗ࡚᝿ᐃࡉࢀࡓỈࡳࡕ1)ࡢᘏ㛗⥺ୖ࡟఩⨨ࡋ࡚࠸ࡓ㸬 
‪Ỉaࡣ㔜せᩥ໬㈈ᘓ㐀≀࡛࠶ࡿዟࡢ㝔ࡢ⫼㠃࡟఩⨨ࡋ㸪‪ฟ⟠ᡤࡣᩳ㠃ᮎ➃ࡼࡾ⣙5mୖ᪉࡟࠶ࡿ࡜⪃࠼
ࡽࢀࡓࡀ㸪‪ฟ⟠ᡤ࡟ࡣ⏝Ỉࢱࣥࢡࡀタࡅࡽࢀ࡚࠾ࡾ㸪ᩳ㠃࠿ࡽࡢ‪ฟ⟠ᡤࢆ┤᥋ほᐹࡍࡿࡇ࡜ࡣ࡛ࡁ࡞࠿
ࡗࡓ㸬ࡇࡢ‪Ỉࡣ⏝Ỉࢱࣥࢡ࠿ࡽᑎෆ⏝Ỉࡀศ㓄ࡉࢀ࡚࠾ࡾ㸪ศ㓄ࡉࢀࡓᚋࡢవ๫Ỉࡀዟࡢ㝔⫼㠃࡟タ⨨ࡉ
ࢀࡓࣃ࢖ࣉ࠿ࡽྤฟࡋ࡚࠸ࡓ㸬 
‪Ỉbࡣ㔘㏑ᇽ⫼㠃࡟ᘓ㐀ࡉࢀ࡚࠸ࡿᘏ㛗20mࡢ▼✚᧦ቨỈᢤࡁ✰࠿ࡽࡢ᤼Ỉ࡛࠶ࡗࡓ㸬ࡇࡢ▼✚᧦ቨ࡟
ࡣ」ᩘࡢỈᢤࡁ✰ࡀタ⨨ࡉࢀ࡚࠸ࡿࡀ㸪ᖖ᫬᤼Ỉࡀㄆࡵࡽࢀࡓࡢࡣ㸪᧦ቨᘏ㛗୰ᚰ௜㏆ࡢ᭱ୗ㒊㸪๓㠃Ỉ㊰
ቨ㠃࡟࠶ࡿ⟶1⟠ᡤࡢࡳ࡛࠶ࡗࡓ㸬  
࡞࠾㸪ほගྡᡤ࡜ࡋ࡚ࡶ᭷ྡ࡞㡢⩚ࡢ⁪ࡣ㸪ㄪᰝᑐ㇟ᩳ㠃ࡢࡉࡽ࡟ୗ᪉ࡢᩳ㠃〈࡟఩⨨ࡋ࡚࠸ࡿ㸬 
ᅜ᭷ᯘᩳ㠃࡛ࡣ7⟠ᡤ㸦ᅗ1㸪c㹼i㸧ࡢᖖ᫬‪Ỉ⟠ᡤࢆ☜ㄆࡋࡓ㸬ࡇࢀࡽࡢ࠺ࡕ㸪c㸪d㸪f㸪h㸪iࡣ㇂ᗏ࠿ࡽ
3㹼5m⛬ᗘୖ᪉ࡢ㐟Ṍ㐨ἢ࠸ᩳ㠃ᑼ࡟ぢࡽࢀࡓࡶࡢ࡛࠶ࡿ㸬c㸪f㸪h㸪iࡣᅵ◁㟢㢌࠿ࡽࡢᾐࡳฟࡋ⛬ᗘ࡛࠶
ࡗࡓࡢ࡟ᑐࡋ㸪dࡣᒾሢࡢ㝽㛫ࡢࡼ࠺࡞ሙᡤ࠿ࡽ‪ࡁฟࡋ࡚௚ࡼࡾὶ㔞ࡀ኱ࡁࡃ㸪ᵽࡸࣂࢣࢶࡀタࡅࡽࢀࡓ
ỈỮࡳሙ࡜࡞ࡗ࡚࠸ࡓ㸬dࡢ‪ࡁฟࡍᒾሢࡢ㝽㛫ࡢࡼ࠺࡞ሙᡤࡀ㸪ᇶ┙ᒾ࡛࠶ࡿ࠿ᔂ✚ᅵࡢ୰ࡢ♟⩌࡛࠶ࡿ
࠿ࡣ☜ㄆ࡛ࡁ࡚࠸࡞࠸㸬e㸪gࡣ㐟Ṍ㐨ࡼࡾୖ᪉ࡢᩳ㠃࡟ぢࡽࢀࡓࡶࡢ࡛࠶ࡿ㸬‪Ỉeࡣ‪Ỉd࠿ࡽ⣙15mᩳ㠃
ୖ᪉࡟఩⨨ࡋ㸪5㹼10m⛬ᗘࡢ༊㛫ᆅ⾲㠃ࢆὶୗࡋࡓࡢࡕᾐ㏱అὶࡋ࡚࠸ࡓ㸬ࡲࡓ㸪jࡣ㐟Ṍ㐨⬥ࡢᩳ㠃ᑼ࠿
ࡽ⣙1mす࡟㞳ࢀࡓ㐟Ṍ㐨ୖࡢࡃࡰࡳ࡟‪ฟࡋ࡚࠸ࡓ㸬 
ᅜ᭷ᯘᩳ㠃ᮎ➃ࡢ㇂ᗏ࡛ࡣ㸪῱ὶ※㢌㒊࡟‪Ỉkࡀㄆࡵࡽࢀࡓ㸬ࡑࢀࡼࡾୖὶഃ࡟ࡣ㸪ᖖ᫬ᆅ⾲Ỉࡣㄆࡵ
ࡽࢀ࡞࠿ࡗࡓ㸬kࡢ‪Ỉ⟠ᡤࡣୖὶഃ࡟ྥ࠿ࡗ࡚ᕥྑ2⟠ᡤ࡟Ꮡᅾࡋ࡚࠸ࡓ㸬  
࡞࠾㸪῱ὶỈ㔞ࡣ※㢌ࡢk࠿ࡽㄪᰝ⠊ᅖ༡➃ࡢⴠᕪᕤ௜㏆ࡲ࡛࡟ቑ኱ࡋ࡚࠸ࡓࡇ࡜࠿ࡽ㸪ᮾᩳ㠃ࡢ‪Ỉࡢ
࠺ࡕὶ㔞ࡢẚ㍑ⓗ኱ࡁ࡞d㸪fࡀྜὶࡋ࡚࠸ࡓ௨እ࡟ࡶ㇂ᗏഃ㠃࠿ࡽࡢ‪Ỉࡀ࠶ࡿࡇ࡜ࡀ⪃࠼ࡽࢀࡓࡀ㸪ㄪᰝ
ᮇ㛫୰࡟ࡣ☜ᐇ࡞‪Ỉ⟠ᡤࡀ☜ㄆ࡛ࡁ࡞࠿ࡗࡓ㸬࡞࠾㸪㝆㞵ࡢᑡ࡞࠸᫬ᮇࡢ῱ὶỈࡣ㸪ㄪᰝ⠊ᅖ༡➃ࡢⴠᕪ
ᕤ⫼㠃⣙5mࡢ༊㛫࡛అὶࡋ࡚࠸ࡿࡇ࡜ࡀከ࠿ࡗࡓ㸬 
 
‪Ỉ ィ 
ቃෆᚋ⫼ᩳ㠃࠾ࡼࡧᅜ᭷ᯘㄪᰝᩳ㠃ࡢ‪Ỉ࠾ࡼࡧ῱ὶỈ࡟ࡘ࠸࡚㸪ࡑࡢ ᗘࢆᐃᮇⓗ࡟ィ ࡋࡓ㸬 
Dィ ᪉ἲ
ィ ࡣ㸪ቃෆ2⟠ᡤ㸦a㸪b㸧㸪ᅜ᭷ᯘ9⟠ᡤ㸦c㸪d㸪f㸪h㸪i㸪j㸪kྑ㸪kᕥ࠾ࡼࡧ῱ὶỈ㸧࡟࡚㸦ᅗ1㸧㸪
2010ᖺ2᭶㹼2011ᖺ9᭶ࡢᮇ㛫࡟࠾࠾ࡴࡡ1㐌㛫࡟1ᅇࡢ㢖ᗘ࡛⾜ࡗࡓ㸬ࡓࡔࡋィ 㛤ጞ᫬ᮇࡣ⟠ᡤ࡟ࡼࡗ࡚␗
࡞ࡿ㸬ィ ᶵჾࡣ㸪ࢹࢪࢱࣝ ᗘィSK-1250MC IIIȘ࡜ࢧ࣮࣑ࢫࢱࢭࣥࢧMC-T100III㸦࡜ࡶ࡟ᰴᘧ఍♫బ⸨
ィ㔞ჾ〇సᡤ〇㸪ศゎ⬟s0.1Υ㸪⢭ᗘs0.2Υ㸧ࢆ⏝࠸ࡓ㸬 
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Ỉ ࡢィ ᪉ἲ࡟ࡘ࠸࡚㸪‪Ỉa㸪b㸪d࡛ࡣ
༑ศ࡞‪Ỉ㔞ࡀᚓࡽࢀࡓࡓࡵ㸪⣙1Lࡢᐜჾ࡟
‪Ỉࢆ୍ᐃ᫬㛫⁀ࡵ࡚Ỉ ࡟㥆ࡽࡋࡓᚋ㸪ࡑࡢ
ᐜჾ࡟෌ᗘ‪Ỉࢆ⁀ࡵ㸪⁀ࡵࡓỈࡢ୰࡟ࢭࣥࢧ
࣮ࢆᤄධࡋ࡚Ỉ ࢆㄞࡳྲྀࡗࡓ㸬ࡓࡔࡋ㸪b࡟
ࡘ࠸࡚ࡣ2010ᖺ1᭶ᮎ㹼2011ᖺ5᭶ୖ᪪ࡢᮇ㛫㸪
࡯࡜ࢇ࡝ࡢィ ᪥࡟࠾࠸࡚ὶ㔞ࡀ0.01m3/h௨ୗ
࡜ᴟࡵ࡚ᑡ㔞࡛ୖグࡢ᪉ἲ࡛ࡢỈ ィ ࡀᅔ㞴
࡛࠶ࡗࡓࡓࡵ㸪᤼Ỉ⟶㸦ሷࣅ⟶㸪ෆᚄ40mm㸧
ᗏ㒊ࡢ‪Ỉࡀ⁀ࡲࡗࡓ⟠ᡤ࡟ࢭࣥࢧ᳨࣮▱㒊ࢆ
ἢࢃࡏࡿࡇ࡜࡛Ỉ ࢆィ ࡋࡓ㸬 
ୖグ3⟠ᡤ௨እࡢ‪Ỉ⟠ᡤ࡛ࡣ㸪‪ฟ㔞ࡀᑡ
࡞࠿ࡗࡓࡾ‪ฟᙧែࡀᅵ◁㟢㢌࠿ࡽࡢᾐࡳฟࡋ
࡛࠶ࡗࡓࡾࡋࡓࡇ࡜࠿ࡽ㸪‪Ỉࢆᐜჾ࡟ཷࡅ࡚
⁀ࡵࡿࡇ࡜ࡀᅔ㞴࡛࠶ࡗࡓ㸬ࡑࡢࡓࡵ㸪ᾐࡳฟ
ࡋ⟠ᡤ࡟ࢭࣥࢧ࣮ࢆᤄධࡋ࡚ ᗘィ ࢆ⾜ࡗࡓ㸬 
ᅜ᭷ᯘ῱ὶỈࡢ ᗘ࡟ࡘ࠸࡚ࡣ㸪ᅗ1࡟♧ࡍ
ィ ⟠ᡤ࡟࠾࠸࡚Ỉࡀࡼ࡝ࡲࡎ࡟ὶືࡋ࡚࠸ࡓ
⟠ᡤ࡟ࢭࣥࢧ࣮ࢆỈᾐࡍࡿࡇ࡜࡛ィ ࡋࡓ㸬 
࡞࠾㸪ཧ⪃ࡢࡓࡵ࡟ቃෆ‪Ỉb࡜ᅜ᭷ᯘ‪Ỉd
࡛Ỉ ィ ᫬࡟‪Ỉ㔞ࡢィ ࡶᐇ᪋ࡋࡓ㸬‪Ỉ
b࡛ࡣሷࣅ⟶࠿ࡽὶฟࡍࡿỈࢆ㸪‪Ỉd࡛ࡣỈỮ
ࡳ⏝࡟タࡅࡽࢀࡓᵽࢆఏࡗ࡚ࡁࡓỈࢆᐜჾ࡟ཷ
ࡅ㸪500mL㹼1L⛬ᗘ⁀ࡲࡿࡲ࡛ࡢ᫬㛫ࢆィ ࡍ
ࡿࡇ࡜࡟ࡼࡾὶ㔞ィ ࢆ⾜ࡗࡓ㸬ࡓࡔࡋ㸪ᅜ᭷
ᯘ‪Ỉdࡢᵽࡣᒾሢࡢ๭ࢀ┠ࡢ㛫࡟ᅛᐃࡉࢀࡎ
࡟ᕪࡋ㎸ࡲࢀ࡚࠸ࡓࡔࡅ࡛࠶ࡾ㸪ࡍ࡭࡚ࡢ‪Ỉ
ࢆᣠ࠼࡚࠸ࡓࢃࡅ࡛ࡣ࡞࠿ࡗࡓ㸬ࡋࡓࡀࡗ࡚㸪
ࡇࡢィ ࡛ᚓࡽࢀࡓ‪Ỉdࡢὶ㔞ࡣ㸪㔞ࡢ኱ᑠ
ࡢ┠Ᏻ⛬ᗘ࡛ࡋ࠿࡞࠸㸬 
Eィ ⤖ᯝ
ቃෆ‪Ỉ ࡢィ ⤖ᯝࢆᅗ2(a)࡟㸪ᅜ᭷ᯘ‪
Ỉࡢィ ⤖ᯝࢆᅗ2(b)࡟㸪ࡑࢀࡒࢀ᪥㝆Ỉ㔞࠾
ࡼࡧ᪥ᖹᆒẼ 5)࡜࡜ࡶ࡟♧ࡍ㸬 
࠸ࡎࢀࡢỈ ࡶኟᮇ࡟㧗ࡃ෤Ꮨ࡟ప࠸Ꮨ⠇ኚ
ືࢆ♧ࡋ࡚࠸ࡓࡀ㸪ᖺ㍑ᕪࡣィ ⟠ᡤ࡟ࡼࡗ࡚
኱ࡁࡃ␗࡞ࡗ࡚࠸ࡓ㸬ᖺ㍑ᕪࡀ᭱ࡶᑠࡉ࠿ࡗࡓ
ࡢࡣቃෆࡢa㸦ᖺ㍑ᕪ4.2Υ㸧࡛㸪ḟ࠸࡛ᅜ᭷ᯘ
῱ὶ※㢌ࡢkྑ㸦ྠ8.4Υ㸧㸪ᅜ᭷ᯘ㐟Ṍ㐨⬥ỈỮࡳሙ‪Ỉd㸦ྠ10.5Υ㸧㸪ᅜ᭷ᯘ῱ὶ※㢌kᕥ㸦ྠ11.1Υ㸧
ࡀᑠࡉࡃ㸪ࡑࢀ௨እࡣᖺ㍑ᕪࡀ14Υࢆ㉸࠼࡚࠸ࡓ㸬ࡋ࠿ࡋ㸪ࡶࡗ࡜ࡶᖺ㍑ᕪࡢ኱ࡁ࠿ࡗࡓᅜ᭷ᯘ‪Ỉc࡛ࡶ
18.6Υ࡛࠶ࡾ㸪᪥ᖹᆒẼ ࡢᖺ㍑ᕪ32.6Υ࡜ẚ࡭࡚኱ᖜ࡟ᑠࡉ࠿ࡗࡓ㸬ࡲࡓቃෆ‪Ỉb࡟ࡘ࠸࡚㸪2010ᖺ12᭶
ୗ᪪㹼2011ᖺ5᭶ୖ᪪ࡢᮇ㛫㸪Ỉ ࡀ௚ࡢᮇ㛫ࡢኚືഴྥ࡜␗࡞ࡗ࡚኱ᖜ࡟పୗࡋ࡚࠾ࡾ㸪ᖺ㍑ᕪࡀ16.1Υ
࡜ẚ㍑ⓗ኱ࡁ࠿ࡗࡓ㸬ࡋ࠿ࡋ‪ỈbࡢỈ పୗᮇ㛫ࡣὶ㔞ࡀ0.04m3/hᮍ‶࡜㠀ᖖ࡟ᑡ࡞࠸≧ែ࡛࠶ࡗࡓ㸬ࡇࡢ
ᮇ㛫ࡢỈ ್ࡀ୙⮬↛࡟ప࠿ࡗࡓࡢࡣ㸪ㄪᰝ᪉ἲ࡟♧ࡋࡓ1᭶ᮎ㹼5᭶ୖ᪪ࡢኚ๎ⓗ࡞Ỉ ィ ᪉ἲ࡟ࡼࡿࡇ
࡜ࡶ⪃࠼ࡽࢀࡿࡀ㸪ࡑࡶࡑࡶὶ㔞ࡀᴟࡵ࡚ᑡ࡞࠿ࡗࡓࡇ࡜࡟ࡼࡾ‪Ỉ ࡀィ ⟠ᡤ࡟㐩ࡍࡿࡲ࡛࡟Ỉᢤࡁ⟶
ෆࡢẼ ࡢᙳ㡪ࢆ኱ࡁࡃཷࡅ࡚పୗࡋ࡚࠸ࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡓ㸬ὶฟ㔞ࡀ0.02m3/h࡛࠶ࡗࡓ2010ᖺ3
᭶19᪥ࡢỈ ࡀࡑࡢ๓ᚋ࡜ẚ࡭࡚ప࠿ࡗࡓࡇ࡜ࡶ㸪ྠࡌ⌮⏤࡟ࡼࡿࡶࡢ࡜⪃࠼ࡽࢀࡓ㸬㏫࡟㸪2011ᖺ2᭶28
᪥㹼3᭶1᪥࡟஦๓㝆㞵㸦2᪥㛫ィ43.5mm㸧ࢆᚓ୍࡚᫬ⓗ࡟ὶ㔞ࡀ0.04㹼0.05m3/hࡲ࡛ᅇ᚟ࡋ࡚࠸ࡓ3᭶3᪥࠾ࡼ
㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻞㻜㻜
㝆Ỉ㔞㻔᪥ィ㻕
㝆
Ỉ
㔞
㻌㻔㼙
㼙㻛
㼐㼍
㼥㻕
㻜
㻡
㻝㻜
㻝㻡
㻞㻜
㻞㻡
‪Ỉ 㻌㼎㻌㻔䉝㻕
‪Ỉ 㻌㼍㻌㻔䉝㻕
‪
Ỉ
 
㻌㻔䉝
㻕
ィ ᪉ἲኚ๎
㻜
㻝㻜
㻞㻜
㻟㻜
㻞㻜
㻝㻜
㻛㻡
㻛㻝
㻞㻜
㻝㻜
㻛㻤
㻛㻝
㻞㻜
㻝㻜
㻛㻝
㻝㻛
㻝
㻞㻜
㻝㻝
㻛㻞
㻛㻝
㻞㻜
㻝㻝
㻛㻡
㻛㻝
㻞㻜
㻝㻝
㻛㻤
㻛㻝
Ẽ 㻔᪥ᖹᆒ㻕
᪥
ᖹ
ᆒ
Ẽ
 
㻌㻔䉝
㻕
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㻝㻚㻡
㻞㻚㻜
ὶ㔞㼎㻌㻔㼙㻟㻛㼔㻕
‪
Ỉ
ὶ
㔞
㻌㻔㼙
㻟 㻛㼔
㻕
㻜
㻡㻜
㻝㻜㻜
㻝㻡㻜
㻞㻜㻜
㝆Ỉ㔞㻔᪥ィ㻕
㝆
Ỉ
㔞
㻌㻔㼙
㼙㻛
㼐㼍
㼥㻕
㻜
㻡
㻝㻜
㻝㻡
㻞㻜
㻞㻡
㼏
㼐
㼒
㼔
㼕
㼖
㼗ྑ
㼗ᕥ
῱ὶ
Ỉ
 
䠄䉝
䠅
㻜
㻝㻜
㻞㻜
㻟㻜
㻞㻜
㻝㻜
㻛㻡
㻛㻝
㻞㻜
㻝㻜
㻛㻤
㻛㻝
㻞㻜
㻝㻜
㻛㻝
㻝㻛
㻝
㻞㻜
㻝㻝
㻛㻞
㻛㻝
㻞㻜
㻝㻝
㻛㻡
㻛㻝
㻞㻜
㻝㻝
㻛㻤
㻛㻝
Ẽ 㻔᪥ᖹᆒ㻕
᪥
ᖹ
ᆒ
Ẽ
 
㻌㻔䉝
㻕
㻜㻚㻜
㻜㻚㻡
㻝㻚㻜
㼐㻌ὶ㔞
‪
Ỉ
ὶ
㔞
㻌㻔㼙
㻟 㻛㼔
㻕
(a)㻌ቃෆ㻌
(b)㻌ᅜ᭷ᯘ㻌
ᅗ 2㻌‪Ỉ ィ ⤖ᯝ㻌
㝆Ỉ㔞䠈᪥ᖹᆒẼ 䛿Ẽ㇟ᗇி㒔ᆅ᪉Ẽ㇟ྎィ ್ 㻡㻕㻌
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ࡧ3᭶8᪥ࡢỈ ࡣ2010ᖺ10᭶㹼12᭶ࡢỈ పୗഴྥࡢ࡯ࡰᘏ㛗⥺ୖ࡟࠶ࡾ㸪ࡇࢀࡽࡢ್ࡀ෤Ꮨࡢ‪Ỉbࡢᮏ
᮶ࡢỈ ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡓ㸬ࡋࡓࡀࡗ࡚㸪‪Ỉbࡢᮏ᮶ࡢᖺ㍑ᕪࡣ10Υ⛬ᗘ࡞ࡢ࡛ࡣ࡞࠸࠿࡜᥎ ࡉࢀࡓ㸬
࡞࠾㸪ቃෆ‪Ỉa࡟ࡘ࠸࡚㸪2011ᖺ9᭶29᪥࡟ࡑࢀࡲ࡛ࡢỈ ኚື࡜␗࡞ࡿ✺ฟࡋ࡚㧗࠸Ỉ ࡀィ ࡉࢀࡓ㸬
ࡇࡢ᫬ᮇ㸪‪Ỉa௜㏆࡛ࡣᑎෆᕤ஦ࡢ‽ഛࡀ⾜ࢃࢀ࡚࠾ࡾ㸪‪Ỉaࡢィ ┤๓ࡲ࡛ィ ⟠ᡤ࡬ࡢᑟỈࡀ୍᫬ⓗ
࡟Ṇࡵࡽࢀ࡚࠸ࡓࡇ࡜࠿ࡽ㸪‪Ỉaᮏ᮶ࡢỈ ࡀィ ࡛ࡁ࡞࠿ࡗࡓ㸦ᑟỈ೵Ṇᮇ㛫୰࡟ᑟỈ⟶ࡢ ᗘࡀẼ 
ࡢᙳ㡪ࢆཷࡅࡓ㸧ࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡓ㸬  
Ỉ ࡢࣆ࣮ࢡ᫬ᮇ࡟ࡘ࠸࡚㸪ቃෆࡢ2⟠ᡤࡣ㸪᪥ᖹᆒẼ ࡢࣆ࣮ࢡ᫬ᮇࡼࡾ1㹼2ࣨ᭶ࡢ㐜ࢀࡀㄆࡵࡽࢀࡓ㸬
ࡑࢀ࡟ᑐࡋ࡚ᅜ᭷ᯘ࡛ࡣ㸪‪Ỉd㸪῱ὶ※㢌‪Ỉkᕥ㸪kྑࢆ㝖ࡃ⟠ᡤ࡛ࡢࣆ࣮ࢡ᫬ᮇࡀ᪥ᖹᆒẼ ࡢࣆ࣮ࢡ
Ⓨ⏕᫬ᮇࡼࡾ༙᭶㹼1ࣨ᭶⛬ᗘ㐜ࢀ࡛࠶ࡾ㸪ቃෆࡼࡾࡶ㐜ࢀᮇ㛫ࡀࡸࡸᑠࡉ࠿ࡗࡓ㸬‪Ỉd㸪kᕥ㸪kྑ࡟ࣆ࣮
ࢡⓎ⏕ࡣቃෆ࡜࡯ࡰྠࡌࡃ1㹼2ࣨ᭶ࡢ㐜ࢀ࡛࠶ࡾ㸪ᅜ᭷ᯘࡢ௚ࡢ⟠ᡤ࡜ࡣ␗࡞ࡿഴྥࢆ♧ࡋࡓ㸬 
ྛィ ⟠ᡤࡢỈ ࡣ㸪ᖺ㛫ኚືഴྥ࡜ࡣูࡢ୍᫬ⓗ࡞ኚືࡶ♧ࡋ࡚࠸ࡓ㸬ࡑࢀࡽࡢ኱༙ࡣ㝆㞵ࡸࡑࢀ࡟క
࠺‪Ỉ㔞ቑ኱࡜ྠ᫬ᮇ࡟Ⓨ⏕ࡋ࡚࠸ࡓࡼ࠺࡟ぢ࠼ࡓ㸬 
 
‪ỈỈ㉁ㄪᰝ
ቃෆ࠾ࡼࡧᅜ᭷ᯘࡢ‪Ỉ⟠ᡤ࠾ࡼࡧ῱ὶ࡟ࡘ࠸࡚㸪ヨᩱࢆ᥇ྲྀࡋỈ㉁ศᯒࢆᐇ᪋ࡋࡓ㸬ᆅୗỈࡣ㸪ࡑࡢὶ
ື⤒㊰࡛ᵝࠎ࡞≀㉁ࢆྲྀࡾ㎸ࡴࡇ࡜࠿ࡽ㸪ࡑࡢỈ㉁ࢆศᯒࡍࡿࡇ࡜࡛ᆅୗỈࡀ࡝ࡢࡼ࠺࡞⤒㊰ࢆࡓ࡝ࡗ࡚ὶ
ୗࡋ࡚ࡁࡓ࠿㸪㝆㞵ᾐ㏱Ỉࡢᙳ㡪ࢆ࡝ࡢ⛬ᗘཷࡅ࡚࠸ࡿ࠿࡞࡝ࢆ᥎ ࡍࡿࡇ࡜ࡀ࡛ࡁࡿ㸬ࡇࡢㄪᰝ࡛ࡣ㸪≉
࡟ྛ‪Ỉ⟠ᡤ࡬ࡘ࡞ࡀࡿᆅୗỈὶ㊰࡬ࡢ㝆㞵ᾐ㏱Ỉࡢᙳ㡪ᗘᢕᥱࢆ┠ⓗ࡜ࡋ࡚㸪㝆㞵ࡢᑡ࡞࠸᫬ᮇ࡜㝆㞵ᚋ
ࡢ2ᅇ㸪⌧ᆅ᥇Ỉ࡟ࡼࡿỈ㉁ศᯒࢆᐇ᪋ࡋࡓ㸬 
D᥇Ỉ࣭ศᯒ᪉ἲ
⌧ᆅ࡛ࡢ᥇Ỉࡣ㸪2011ᖺ9᭶5᪥࡜2011ᖺ10᭶13᪥ࡢ2ᅇ⾜ࡗࡓ㸬 9᭶5᪥ࡣ᥇Ỉᙜ᪥ࡲ࡛ࡢ5᪥㛫⣼✚㞵㔞
93mm࡜࠸࠺㝆㞵ᚋ࡛࠶ࡾ㸪10᭶13᪥ࡣ᥇Ỉ๓᪥ࡲ࡛5᪥㛫㝆㞵ࡀグ㘓ࡉࢀ࡞࠿ࡗࡓ↓㝆㞵᫬࡛࠶ࡗࡓ㸬 
᥇Ỉࡣ㸪ᅗ1࡟♧ࡍቃෆ‪Ỉa㸪b㸪ᅜ᭷ᯘ‪Ỉd㸪e㸪f㸪kᕥ࡛ᐇ᪋ࡋࡓ㸬ࡑࢀࡽ࡟ຍ࠼㸪ᅜ᭷ᯘ῱ὶỈࢆ
ᅗ1࡟♧ࡍỈ ィ ⟠ᡤ㸦῱ὶ1㸧࡜ࡑࡢ30mୖὶഃ㸦῱ὶ2㸧ࡢ2⟠ᡤ࡛᥇Ỉࡋࡓ㸬 
᥇Ỉ࡟㝿ࡋ࡚ࡣ㸪‪Ỉ⟠ᡤ࠿ࡽヨᩱࡧࢇ࡟┤᥋ὀࡂ㎸ࡴࡇ࡜ࡀྍ⬟࡞⟠ᡤ࡟ࡘ࠸࡚ࡣ㸪ඹὙ࠸ࡋࡓヨᩱࡧ
ࢇ࡛‪Ỉࢆ┤᥋ཷࡅ࡚᥇ྲྀࡋࡓ㸬‪Ỉ⟠ᡤ࡟ヨᩱࡧࢇࢆ࠶࡚ࡀ࠺ࡇ࡜ࡀ࡛ࡁ࡞࠸ࡼ࠺࡞⟠ᡤ࡛ࡣ㸪₃ᩯࡸࣅ
ࢽ࣮ࣝࢳ࣮ࣗࣈࢆ⏝࠸࡚‪Ỉࢆヨᩱࡧࢇ࡟ᑟ࠸ࡓ㸬῱ὶỈࡣ㸪ヨᩱࡧࢇ࡛┤᥋ࡃࡳୖࡆࡓ㸬 
ศᯒ㡯┠ࡣ㸪Na+㸪K+㸪Ca2+㸪Mg2+㸪Cl-㸪HCO3-㸪NO3-㸪SO42-㸪Ỉ⣲࢖࢜ࣥ⃰ᗘ㸦pH㸧㸪᭚ẼᚋỈ⣲࢖࢜
ࣥ⃰ᗘ㸦RpH㸧㸪㟁Ẽఏᑟᗘ㸪⁐Ꮡ㓟⣲㔞㸪⃮ᗘࡢ13㡯┠࡜ࡋࡓ㸬⌧ᆅ᥇Ỉヨᩱࡢ࠺ࡕ㸪⁐Ꮡ㓟⣲㔞ࡢศᯒ
࡟౪ࡍࡿヨᩱࡣ㸪ᑓ⏝ࡢ࢞ࣛࢫࡧࢇ࡟᥇ྲྀỈࢆ‶ࡓࡋࡓᚋ㸪ᅛᐃ⏝⸆๣㸦ヨᩱ100mlᙜࡾࠊ◲㓟࣐ࣥ࢞ࣥ
㸦ϩ㸧⁐ᾮ1mlࠊ࢔ࣝ࢝ࣜᛶࡼ࠺໬࣒࢝ࣜ࢘-࢔ࢪ໬ࢼࢺ࣒ࣜ࢘⁐ᾮ1ml㸧ࢆຍ࠼࡚✵Ẽࡀධࡽ࡞࠸ࡼ࠺࡟ᐦ
ᰦࡋࡓ㸬ࡲࡓ㔜Ⅳ㓟࢖࢜ࣥࡢศᯒ࡟౪ࡍࡿヨᩱࡶᑓ⏝ࡢ࢞ࣛࢫࡧࢇ࡟‶ࡓࡋ࡚✵Ẽࡀධࡽ࡞࠸ࡼ࠺࡟ᐦᰦࡋ
ࡓ㸬⁐Ꮡ㓟⣲㔞࡜㔜Ⅳ㓟࢖࢜ࣥ௨እࡢศᯒ㡯┠⏝ヨᩱࡣ࣏࢚ࣜࢳࣞࣥ〇ࡢヨᩱࡧࢇ࡟ධࢀࡓ㸬ศᯒࡣ㸪
㸦ᰴ㸧す᪥ᮏᢏ⾡ࢥࣥࢧࣝࢱࣥࢺ㸦⁠㈡┴ⲡὠᕷ㸧࡟౫㢗ࡋࡓ㸬ྛ㡯┠ࡢศᯒ᪉ἲࡣ㸪᪥ᮏᕤᴗつ᱁ࡢᕤሙ
᤼Ỉヨ㦂᪉ἲ࡟ࡋࡓࡀࡗࡓࡀ㸪ࡇࢀ࡟つᐃࡢ࡞࠸RpHࡣ➨3∧Ỉ㉁ㄪᰝἲ6)࡟ࡋࡓࡀࡗࡓ㸬 
Eศᯒ⤖ᯝ
Ỉ㉁ศᯒࡢ⤖ᯝࢆ㸪Na+㸪K+㸪Ca2+㸪Mg2+㸪Cl-㸪HCO3-㸪NO3-㸪SO42-ࡢ⁐Ꮡ࢖࢜ࣥ⤌ᡂࡣ࣊࢟ࢧࢲ࢖ࣖࢢ
࣒࡛ࣛᅗ3(a)࡟㸪pH 㸪RpH㸪㟁Ẽఏᑟᗘ㸪㓟⣲㣬࿴ᗘࡣࡑࢀࡒࢀࢆࢢࣛࣇ໬ࡋ࡚ᅗ3(b)࡟♧ࡋࡓ㸬㓟⣲㣬࿴
ᗘࡣ㸪ศᯒ࡛ᚓࡽࢀࡓ⁐Ꮡ㓟⣲㔞࡜ヨᩱ᥇ྲྀ᫬ࡢỈ ࠿ࡽ㸪ヨᩱ᥇ྲྀ᫬ࡢỈ ࡟࠾ࡅࡿ㓟⣲㣬࿴⁐ゎ㔞࡟ᑐ
ࡍࡿ⁐Ꮡ㓟⣲㔞ࡢẚ⋡ࢆ⟬ฟࡋࡓࡶࡢ࡛࠶ࡿ㸬 
⁐Ꮡ࢖࢜ࣥ⤌ᡂ࡟ࡘ࠸࡚㸪ቃෆ‪Ỉ࡜ᅜ᭷ᯘ‪Ỉࡢ⤌ᡂࡣ኱ࡁࡃ␗࡞ࡗ࡚࠸ࡓ㸬ቃෆࡢ2⟠ᡤࡣ࠸ࡎࢀࡶ
⁐Ꮡ࢖࢜ࣥ㔞ࡀᅜ᭷ᯘࡢ‪Ỉ㸪῱ὶỈࡼࡾᑡ࡞࠿ࡗࡓࡀ㸪a࡜bࡶ஫࠸࡟ⱝᖸ⤌ᡂࡀ␗࡞ࡗ࡚࠸ࡓ㸬≉࡟aࡣ
㝆㞵ᚋ࡜↓㝆㞵᫬ࡢ⤌ᡂࡀ࡯ࡰྠ➼࡛࠶ࡗࡓࡢ࡟ᑐࡋ࡚bࡣ↓㝆㞵᫬࡟Ca2+࡜HCO3-ࡢ⃰ᗘࡀ≉࡟ᑠࡉࡃ࡞ࡾ㸪
a࡜ࡣ␗࡞ࡿഴྥࢆ♧ࡋࡓ㸬ᅜ᭷ᯘᩳ㠃ࡢ‪Ỉd㸪e㸪fࡣ㸪㝆㞵ᚋ㸪↓㝆㞵᫬࡜ࡶNa+࡜HCO3-ࡀ༟㉺ࡍࡿ஫࠸
࡟ఝ㏻ࡗࡓ⤌ᡂࢆ♧ࡋࡓࡀ㸪ᅜ᭷ᯘ῱ὶ※㢌ࡢkᕥࡣᅜ᭷ᯘᩳ㠃‪Ỉ࡜ࡣ␗࡞ࡾHCO3-ࡢ༟㉺ࡣ࡞ࡃ㸪㝆㞵
ᚋࡣࡴࡋࢁCa2+࡜HCO3-ࡢ⃰ᗘࡀ௚࢖࢜ࣥࡼࡾప࠸⤌ᡂࢆ♧ࡋࡓ㸬↓㝆㞵᫬ࡢkᕥࡢ⤌ᡂࡣቃෆ‪Ỉa࡜ẚ㍑
ⓗ㢮ఝࡋ࡚࠸ࡓ㸬῱ὶỈࡣ㸪῱ὶ1࡜ࡑࡢ30mୖὶࡢ῱ὶ2࡛࡯ࡰྠᵝ࡞⤌ᡂࢆ♧ࡋࡓࡀ㸪㝆㞵ᚋࡢ⤌ᡂࡣ῱
ὶ※㢌ࡢkᕥ࡜㢮ఝࡋࡓCa2+࡜HCO3-ࡢ⃰ᗘࡀ௚࢖࢜ࣥࡼࡾప࠸⤌ᡂ㸪↓㝆㞵᫬ࡢ⤌ᡂࡣᮾᩳ㠃‪Ỉ࡜㢮ఝࡋ
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ࡓNa+࡜HCO3-ࡀ༟㉺ࡍࡿ⤌ᡂࢆ♧ࡋ㸪㝆㞵ࡢ᭷↓࡛␗࡞ࡿഴྥࢆ♧ࡋࡓ㸬 
pH࡜RpH࡟ࡘ࠸࡚㸪pHࡣ4.9㹼7.6㸪RpHࡣ5.7㹼7.6࡜⟠ᡤẖࡢᕪࡀ኱ࡁ࠿ࡗࡓࡀ㸪᭱኱್ࡣྠࡌ࡛࠶ࡗࡓ㸬
࡯࡜ࢇ࡝ࡢ⟠ᡤ࡛RpHࡀpHࡼࡾ0.5㹼1⛬ᗘ኱ࡁ࠸್ࢆ♧ࡋࡓ㸬≉࡟ቃෆa࡛ࡣ㝆㞵ᚋ㸪↓㝆㞵᫬࡜ࡶRpHࡀ
pHࡼࡾ1.5኱ࡁ࠿ࡗࡓ㸬㝆㞵ᚋ࡜↓㝆㞵᫬ࢆẚ㍑ࡍࡿ࡜㸪ቃෆࡸᅜ᭷ᯘᩳ㠃ࡢ‪Ỉࡣ࡯࡜ࢇ࡝ᕪࡀ࡞࠿ࡗࡓ
ࡀ㸪ᅜ᭷ᯘࡢ῱ὶ1㸪2ཬࡧ῱ὶ※㢌kᕥ࡛ࡣ㝆㞵ᚋࡼࡾ↓㝆㞵᫬ࡢ᪉ࡀpH㸪RpH࡜ࡶ㧗࠸ഴྥࡀ࠶ࡗࡓ㸬ࡲ
ࡓ㸪ᅜ᭷ᯘᩳ㠃ࡢ‪Ỉ࠾ࡼࡧ῱ὶ1㸪2ࡣpH㸪RpH࡜ࡶ㧗࠸ഴྥࡀ࠶ࡗࡓ㸬 
㟁Ẽఏᑟᗘࡣ㸪࠸ࡎࢀࡢ⟠ᡤ࡛ࡶ㝆㞵ᚋ㸪↓㝆㞵᫬࡜ࡶ10mS/mᮍ‶࡜ప࠿ࡗࡓ㸬 
㓟⣲㣬࿴ᗘࡣ㸪࡯࡜ࢇ࡝ࡢ⟠ᡤ࡛㝆㞵ᚋ㸪↓㝆㞵᫬࡜ࡶ࡯ࡰ100%࡟㏆࠸್ࢆ♧ࡋࡓ㸦100%ࢆ㉸࠼ࡓ್ࡣ
ィ ㄗᕪ࡜⪃࠼ࡽࢀࡿ㸧ࡀ㸪ቃෆaࡣ㝆㞵ᚋ78.6%㸪↓㝆㞵᫬83.0%㸪ᅜ᭷ᯘ῱ὶ※㢌kᕥࡣ㝆㞵ᚋ83.1%㸪↓
㝆㞵᫬61.9%࡜㸪ẚ㍑ⓗప࠸್࡛࠶ࡗࡓ㸬 

㸲㸬⪃ᐹ
 
‪Ỉ 
‪Ỉ ࡢᖺ㍑ᕪ࡜᪥ᖹᆒẼ ࡟ᑐࡍࡿࣆ࣮ࢡⓎ⏕᫬ᮇࡢ㐜ࢀ࡟ࡘ࠸࡚㸪ᖺ㍑ᕪࡀᑠࡉ࠿ࡗࡓቃෆa㸪ᅜ᭷
ᯘᩳ㠃d࠾ࡼࡧ῱ὶ※㢌kྑ㸪kᕥࡣ㸪ࣆ࣮ࢡⓎ⏕᫬ᮇࡢ㐜ࢀࡀ௚ࡢ‪Ỉࡼࡾ኱ࡁ࠸ഴྥࡀㄆࡵࡽࢀࡓ㸬ᖺ㍑
ᕪࡀẚ㍑ⓗ኱ࡁ࠿ࡗࡓቃෆbࡶࣆ࣮ࢡⓎ⏕᫬ᮇࡢ㐜ࢀࡀቃෆa࡞࡝࡜ྠᵝ࡟኱ࡁ࠿ࡗࡓࡀ㸪ㄪᰝ⤖ᯝ࡛グࡋࡓ
࡜࠾ࡾቃෆbࡢᖺ㍑ᕪࡣᐇ㉁10Υ⛬ᗘ࡜⪃࠼ࡽࢀ㸪ࡇࢀࡣᅜ᭷ᯘᩳ㠃d࡜ྠ⛬ᗘ࡟ᑠࡉ࠸ᖺ㍑ᕪ࡛࠶ࡾ㸪ࡸࡣ
ࡾᖺ㍑ᕪࡢᑠࡉ࠸‪Ỉ⟠ᡤࡣࣆ࣮ࢡⓎ⏕᫬ᮇࡢ㐜ࢀࡀ኱ࡁ࠿ࡗࡓ࡜ゝ࠼ࡿ㸬 
࠶ࡿ‪Ỉ ࡢᖺ㍑ᕪࡀᑠࡉࡃࣆ࣮ࢡⓎ⏕᫬ᮇࡀ㐜ࢀࡿ࡜࠸࠺ࡇ࡜ࡣ㸪ࡑࡢ‪Ỉ※࡛࠶ࡿᆅୗỈࡀ௚ࡼࡾẼ
 ࡢᙳ㡪ࢆཷࡅ࡟ࡃ࠸ࡓࡵ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬ᆅୗỈࡀẼ ࡢᙳ㡪ࢆཷࡅ࡟ࡃࡃ࡞ࡿせᅉ࡜ࡋ࡚ࡣ㸪
(a) ⁐Ꮡ࢖࢜ࣥ⤌ᡂ㻌 (b) S+㸪5S+㸪㟁Ẽఏᑟᗘ㸪⁐Ꮡ㓟⣲㔞
ᅗ 3 ‪Ỉ㸪῱ὶỈࡢỈ㉁ศᯒ⤖ᯝ
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ᆅୗỈὶ㊰ࡀᆅ⾲㠃࠿ࡽ῝࠸ሙᡤ࡟࠶ࡿࡇ࡜㸦ᆅୗỈࡲ࡛ࡢ⇕ఏᑟ㊥㞳ࡀ኱ࡁ࠸ࡇ࡜㸧㸪ᆅୗỈὶ㔞ࡀ㇏ᐩ
࡛࠶ࡿࡇ࡜㸦ᆅୗỈሢࡢ⇕ᐜ㔞ࡀ኱ࡁ࠸ࡇ࡜㸧ࡢ࠸ࡎࢀ࠿㸪࠶ࡿ࠸ࡣ୧᪉ࡀ⪃࠼ࡽࢀࡿ㸬 
‪Ỉ ࡣᏘ⠇ኚື࡟ຍ࠼࡚▷ᮇⓗ࡞ኚືࡶ♧ࡋࡓ㸬 ▷ᮇኚືࡢ኱༙ࡣࡲ࡜ࡲࡗࡓ㔞ࡢ㝆㞵ࡢ┤ᚋ࡜⪃࠼
ࡽࢀࡓࡓࡵ㸪ቃෆa࠾ࡼࡧᅜ᭷ᯘdࡢ‪Ỉ㔞ࡀቑ኱ࡋࡓィ ᪥ࡢ஦๓㝆㞵㔞࡜ቃෆ࠾ࡼࡧᅜ᭷ᯘࡢ‪Ỉ ࡢኚ
ືഴྥࢆ⾲1࡟ࣜࢫࢺ࢔ࢵࣉࡋࡓ㸬2010ᖺ12᭶23᪥ࡣ2⟠ᡤࡢ‪Ỉ㔞ィ ⟠ᡤ࡛‪Ỉ㔞ቑ኱ࡀㄆࡵࡽࢀ࡞࠿ࡗ
ࡓࡀ㸪‪Ỉ ࡢ୍᫬ኚືࡀ㢧ⴭ࡛࠶ࡗࡓࡓࡵࣜࢫࢺ࡟ຍ࠼࡚࠸ࡿ㸬ࣜࢫࢺ࢔ࢵࣉࡋࡓ඲13ィ ᪥ࡢ࠺ࡕ㸪ቃ
ෆ࡛ࡣ11ィ ᪥㸪ᅜ᭷ᯘ࡛ࡣ8ィ ᪥࡟Ỉ ࡢ୍᫬ኚືࡀ☜ㄆࡉࢀࡓ㸬ኚືࡣୗ㝆ࡢሙྜࡀከ࠿ࡗࡓࡀ㸪ୖ
᪼ࡋࡓሙྜࡶ࠶ࡗࡓ㸬ࡲࡓቃෆa࠾ࡼࡧᅜ᭷ᯘ῱ὶ※㢌kྑࡣ㸪௚ࡢ⟠ᡤ࡜ẚ࡭୍࡚᫬ኚືࡀ┠❧ࡓ࡞࠿ࡗࡓ㸬 
㝆㞵ᚋࡢ‪Ỉ ࡢ୍᫬ኚືࡣ㸪ᆅୗỈ࡜ࡣ␗࡞ࡿ ᗘࡢ㝆㞵ᾐ㏱ỈࡀᆅୗỈὶ㊰࡟▷ᮇⓗ࠿ࡘ኱㔞࡟ὶධ
ࡍࡿࡇ࡜࡟ࡼࡗ࡚㉳ࡇࡗࡓࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬୍᫬ኚືࡀୖ࡛᪼࠶ࡗࡓࡾୗ㝆࡛࠶ࡗࡓࡾࡋࡓࡢࡣ㸪
ࡑࡢ࡜ࡁࡢ㝆㞵ᾐ㏱Ỉࡢ ᗘ࡟ࡼࡗࡓࡶࡢ࡜⪃࠼ࡽࢀࡿࡀ㸪㝆㞵Ỉ ࡸᾐ㏱ỈࡢỈ ࡟ࡘ࠸࡚ࡢィ ್ࡀ࡞
࠸ࡓࡵ᫂☜࡞ࡇ࡜ࡣゝ࠼࡞࠸㸬ࡋ࠿ࡋ㸪ከࡃࡢ⟠ᡤࡀ୍᫬ⓗỈ఩ኚືࢆ♧ࡋࡓィ ᪥࡟࡯࡜ࢇ࡝ኚືࢆ♧ࡉ
࡞࠿ࡗࡓቃෆa࠾ࡼࡧᅜ᭷ᯘ῱ὶ※㢌kྑ࡟࠾࠸࡚ࡣ㸪ࡑࡢ⫼㠃ࡢᆅୗỈ⤒㊰ࡀ㝆㞵ࡢᙳ㡪ࢆཷࡅ࡟ࡃ࠸ྍ⬟
ᛶࡀ࠶ࡿ࡜ゝ࠼ࡿ㸬 

Ỉ㉁
ᆅୗỈࡣᆅᒙࢆὶືࡍࡿ㛫࡟ᒾ▼࡞࡝ࢆ⁐ゎࡋ࡚Ỉ㉁ᡂศࢆ⋓ᚓࡍࡿ7)ࡓࡵ㸪‪ỈࡢỈ㉁ࡣࡑࡇ࡬ࡘ࡞ࡀ
ࡿᆅୗỈὶື⤒㊰ࡢ᝟ሗࢆ᭷ࡋ࡚࠸ࡿ࡜ゝ࠼ࡿ㸬 
ྠࡌᒣయࢆὶࢀࡿᆅୗỈࡢὶᮎ࡛࠶ࡿࡣࡎࡢቃෆ‪Ỉ࡜ᅜ᭷ᯘᩳ㠃‪Ỉࡢ⁐Ꮡ࢖࢜ࣥ⤌ᡂࡀ኱ࡁࡃ␗࡞ࡗ
࡚࠸ࡓࡇ࡜࡟ࡘ࠸࡚㸪ࡑࢀࡒࢀࡢ‪Ỉ࡬⥆ࡃᆅୗỈࡢᆅ୰ὶືᮇ㛫ࡢᕪࡀ⪃࠼ࡽࢀࡿ㸬ቃෆ‪Ỉࡼࡾ⁐Ꮡ࢖
࢜ࣥ⃰ᗘࡀ඲య࡟㧗࠿ࡗࡓᅜ᭷ᯘ‪Ỉࡣ㸪ࡑࢀࡽ࡟⥆ࡃᆅୗỈࡀᆅ୰ࢆὶືࡋ࡚࠸ࡓ᫬㛫ࡀẚ㍑ⓗ㛗࠸ࡢ࡛
ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬㏫࡟ቃෆ‪Ỉ࡬⥆ࡃᆅୗỈࡣᆅ୰ࢆὶືࡋ࡚࠸ࡓ᫬㛫ࡀẚ㍑ⓗ▷࠿ࡗࡓ࡜⪃࠼ࡽࢀ
ࡿ㸬ࡲࡓቃෆ‪Ỉa࡜bࡢ㛫࡛ࡶ⁐Ꮡ࢖࢜ࣥ⤌ᡂࡸpH㸪RpH㸪㓟⣲㣬࿴ᗘ࡟㐪࠸ࡀ࠶ࡾ㸪ࡇࢀࡽ஫࠸࡟45mࡋ
࠿㞳ࢀ࡚࠸࡞࠸2⟠ᡤࡢ‪Ỉ࡟ࡘ࡞ࡀࡿᆅୗỈ⤒㊰ࡣ஫࠸࡟⊂❧ࡋࡓࡶࡢ࡛࠶ࡿྍ⬟ᛶࡀ㧗࠸㸬୍᪉㸪ᅜ᭷
ᯘᩳ㠃ࡢd㸪e㸪fࡣ⁐Ꮡ࢖࢜ࣥ⤌ᡂࡀ஫࠸࡟Ⰻࡃఝ࡚࠸ࡓ㸬ࡋ࠿ࡋdࡣe㸪fࡼࡾᖺ㍑ᕪࡀᑠࡉࡃ㸪㝆㞵ᚋ㸦9᭶
5᪥㸧࡜↓㝆㞵᫬㸦10᭶13᪥㸧ࡢ⁐Ꮡ࢖࢜ࣥ⤌ᡂࡢ㐪࠸ࡶe㸪f࡜ẚ࡭࡚ᑠࡉ࠸ࡇ࡜࠿ࡽ㸪3⟠ᡤࡢ‪Ỉࡣ᏶඲
࡟ྠࡌᆅୗỈ⤒㊰ࢆ㉳※࡟ࡋ࡚࠸ࡿࢃࡅ࡛ࡣ࡞ࡃ㸪୍㒊⤒㊰ࢆඹ᭷࠶ࡿ࠸ࡣ஫࠸࡟㐃⤡ࡢ࠶ࡿ」ᩘࡢ⤒㊰ࡢ
ᮎ➃࡛࠶ࡿࡢ࡛ࡣ࡞࠸࠿࡜⪃࠼ࡽࢀࡿ㸬 
㝆㞵ᚋ࡜↓㝆㞵᫬ࡢỈ㉁ࢆẚ㍑ࡋࡓሙྜ㸪ቃෆa௨እࡢ‪Ỉ࠾ࡼࡧ῱ὶỈࡣ⁐Ꮡ࢖࢜ࣥ⤌ᡂ࡟㐪࠸ࡀ࠶ࡗ
ࡓ㸬≉࡟῱ὶỈ1㸪2ࡣ㸪↓㝆㞵᫬ࡢ⤌ᡂࡀᩳ㠃‪Ỉd㸪e㸪f࡜㢮ఝࡋ࡚࠸ࡓࡢ࡟ᑐࡋ࡚㝆㞵ᚋࡢ⤌ᡂࡀ῱ὶ
⾲ 1㻌 ‪Ỉ㔞ቑ኱᫬䛾୍᫬ⓗỈ ኚື 
‪Ỉὶ㔞 ᇞ㸸ቑ኱㸪ĺ㸸ᖖ᫬ྠ➼ 
Ỉ  ᇞ㸸୍᫬ⓗୖ᪼㸪ź㸸୍᫬ⓗୗ㝆㸪ĺ㸸ᖺ㛫ኚື୪ 
㻞᪥๓㝆Ỉ㔞 ๓᪥㝆Ỉ㔞 ‪Ỉ㼍ὶ㔞 Ỉ  ‪Ỉ㼐ὶ㔞 Ỉ 
㻞㻜㻝㻜ᖺ㻟᭶㻞㻡᪥ 㻝㻣㻚㻡 㻞㻞 䕧 䕧 䕧 䊻 ᅜ᭷ᯘỈ 䝕䞊䝍䛿‪Ỉ㼐䛾䜏
㻞㻜㻝㻜ᖺ㻡᭶㻞㻠᪥ 㻜 㻝㻜㻥 䕧 䕰 䕧 䕧 ቃෆ‪Ỉ㼎䛿ὶ㔞㐣኱䛷ィ ୙⬟
㻞㻜㻝㻜ᖺ㻣᭶㻝㻢᪥ 㻝㻞㻡 㻝㻠㻚㻡 䕧 䊻 䕧 䕰
㻞㻜㻝㻜ᖺ㻤᭶㻝㻟᪥ 㻜 㻝㻠㻝 䕧 䕰 䕧 䕰
㻞㻜㻝㻜ᖺ㻥᭶㻝㻢᪥ 㻜 㻞㻡㻚㻡 䕧 䕰 䕧 䕰
㻞㻜㻝㻜ᖺ㻝㻝᭶㻝᪥ 㻝㻚㻡 㻠㻤 䕧 䊻 䕧 䊻
㻞㻜㻝㻜ᖺ㻝㻞᭶㻞㻟᪥ 㻞㻟 㻝 䊻 䕧 䊻 䕧
㻞㻜㻝㻝ᖺ㻡᭶㻞㻡᪥ 㻠㻜 㻟㻠 䕧 䕰 䕧 䊻
㻞㻜㻝㻝ᖺ㻢᭶㻟᪥ 㻞㻜 㻝㻥 䕧 䕰 䕧 䊻
㻞㻜㻝㻝ᖺ㻢᭶㻝㻜᪥ 㻜 㻜 䕧 䕧 䕧 䕧
㻞㻜㻝㻝ᖺ㻣᭶㻤᪥ 㻥㻚㻡 㻠㻟 䕧 䕰 䕧 䕰
㻞㻜㻝㻝ᖺ㻥᭶㻡᪥ 㻞㻞㻚㻡 㻥㻟 䕧 䕰 䊻 䕰
㻞㻜㻝㻝ᖺ㻥᭶㻞㻟᪥ 㻢㻣 㻟㻚㻡 䕧 䕰 䊻 䊻
஦๓㝆㞵㻔㼙㼙㻕
ィ ᪥ ഛ⪃
ቃෆ ᅜ᭷ᯘ
㝆㞵㔞ࡣẼ㇟ᗇி㒔Ẽ㇟ྎィ ್ 5)
－125－
8 
※㢌kᕥࡢ⤌ᡂ࡜㢮ఝࡋ࡚࠾ࡾ㸪ࡇࡢࡇ࡜ࡣ῱ὶ࡬ࡢὶධỈࡀ↓㝆㞵᫬࡟ࡣ῱ὶᮾഃࡢᩳ㠃ᆅୗỈඃໃ㸪㝆
㞵ᚋ࡟ࡣ῱ὶ※㢌ࡍ࡞ࢃࡕ㇂ୖὶഃඃໃ࡛࠶ࡿࡇ࡜ࢆ♧ࡋ࡚࠸ࡿ࡜⪃࠼ࡽࢀࡿ㸬 
ቃෆaࡢ⁐Ꮡ࢖࢜ࣥ⤌ᡂࡀ㝆㞵ᚋ࡜↓㝆㞵᫬࡛࡯ࡰྠ➼ࡔࡗࡓࡇ࡜࡟ࡘ࠸࡚㸪ࡇࢀ࡟ࡘ࡞ࡀࡿᆅୗỈࡀ㝆
㞵ࡢᙳ㡪ࢆཷࡅ࡟ࡃ࠸ࡇ࡜ࡀ⪃࠼ࡽࢀࡿ㸬ࡇࡢࡇ࡜ࡣ㸪ቃෆaࡢ㝆㞵ᚋࡢ‪Ỉ ୍᫬ኚືࡀ௚ࡢ⟠ᡤ࡜ẚ࡭
࡚ᑠࡉ࠿ࡗࡓࡇ࡜࡜▩┪ࡋ࡞࠸㸬 
 
㸳㸬ࡲ࡜ࡵ
 
ΎỈᑎቃෆᚋ⫼ᩳ㠃࠾ࡼࡧ㏆᥋ࡍࡿᅜ᭷ᯘᩳ㠃࡟ぢࡽࢀࡿ」ᩘࡢ‪ỈࡢỈ ィ 㸪Ỉ㉁ศᯒࢆᐇ᪋ࡋࡓ⤖
ᯝ㸪ྠࡌᒣయ࠿ࡽࡢ‪Ỉ࡛࠶ࡗ࡚ࡶࡑࡢỈ ኚື≉ᛶࡸỈ㉁㸪㝆㞵᫬ࡢᣲືࡣከᵝ࡛࠶ࡿࡇ࡜ࡀศ࠿ࡗࡓ㸬 
‪ỈࡢỈ ࡸỈ㉁ࡣ㸪‪Ỉ࡟ࡘ࡞ࡀࡿᆅୗỈࡸࡑࡢὶື⤒㊰ࡢ≉ᛶࢆ᝿ᐃࡍࡿᡭࡀ࠿ࡾ࡟࡞ࡿ᝟ሗ࡛࠶ࡿ㸬
ࡋ࠿ࡋ㸪ᆅୗỈࡢỈ ࡸỈ㉁ࡣ」ᩘࡢせᅉ࡟ࡼࡗ࡚ᐃࡲࡿࡶࡢ࡛࠶ࡿࡓࡵ㸪‪ỈࡢỈ ࡜Ỉ㉁ࡢࡳ࠿ࡽᆅୗ
Ỉࡢᣲືࡸࡑࡢᩳ㠃Ᏻᐃୖࡢ㔜せᗘ࡞࡝ࢆ᫂☜࡟ࡍࡿࡇ࡜ࡣᅔ㞴࡛࠶ࡿ㸬 
᝿ᐃỈࡳࡕࡢ῝ᗘࢆ┤᥋ⓗ࡟☜ㄆࡋ㸪࠿ࡘỈࡳࡕ࡛ࡢᆅୗỈᣲືࢆ⤒᫬ⓗ࡟ᢕᥱࡍࡿ᪉ἲ࡜ࡋ࡚ࡣ㸪ᆅ୰
࡟㛫㝽ỈᅽィࡸᅵተỈศィ࡞࡝ࢭࣥࢧ࣮ࢆከ῝ᗘタ⨨ࡍࡿࡇ࡜ࡀ┤᥋ⓗ࠿ࡘᐃ㔞ⓗࢹ࣮ࢱࢆᚓࡿࡓࡵ࡟᭷ຠ
࡛࠶ࡿ㸬ࡋ࠿ࡋࢭࣥࢧ࣮ࡸ࣮ࣟ࢞㸪㟁※࡞࡝ࡢタഛࡣ㈝⏝ࡀ࠿࠿ࡾ㸪ࡲࡓࢭࣥࢧ࣮ࢆᅵ୰࡟タ⨨ࡍࡿࡓࡵࡢ
᥀๐సᴗ࡞࡝ࡣປຊࡀ࠿࠿ࡿࡢࡳ࡛࡞ࡃ㸪ᩥ໬㈈࡟㏆᥋ࡍࡿᩳ㠃࡛࠶ࢀࡤᗞᅬ⟶⌮ࡸᬒほ࡞࡝࡬ࡢᙳ㡪ࡀᠱ
ᛕࡉࢀࡿሙྜࡶ࠶ࡿ㸬୍᪉㸪‪Ỉࡢ ᗘィ ࡸỈ㉁ศᯒࡣ⌧ᆅࢆ࡯࡜ࢇ࡝஘ࡍࡇ࡜࡞ࡃẚ㍑ⓗ⡆᫆࡞ᶵᮦ࡛
ᐇ᪋ࡀྍ⬟࡛࠶ࡿࡇ࡜࠿ࡽ㸪ከᑡࡢᡭ㛫ࡣ࠿࠿ࡿࡶࡢࡢ㸪」ᩘ⟠ᡤ࡛ࡢ⥅⥆ⓗ࡞ィ ࢆ⾜࠺ࡇ࡜࡟ࡘ࠸࡚ࡢ
ࣁ࣮ࢻࣝࡀప࠸㸬ࡲࡓ㸪ࢭࣥࢧ࣮タ⨨࡟ࡼࡿィ ࡢ๓࡟⾜࠺ࡇ࡜࡟ࡼࡾ㸪ࢭࣥࢧ࣮タ⨨⟠ᡤࡢ㐺ษ࡞㑅ᐃ࡟
ࡼࡿຠ⋡ⓗ࡞ヲ⣽ィ ࡶྍ⬟࡟ࡍࡿ࡜⪃࠼ࡽࢀࡿ㸬ࡲࡓ㸪≉࡟Ỉ ィ ࡣ≉ู࡞⇍⦎ࢆせࡍࡿసᴗ࡛ࡣ࡞࠸
ࡓࡵ㸪㜵ㆤᑐ㇟࡛࠶ࡿᩥ໬㈈➼ࡢ㛵ಀ⪅ࡀ⮬㌟࡛⥅⥆ⓗ࡟ィ ࢆ⾜࠺ࡇ࡜࡟ࡼࡿ⌧≧ㄆ㆑࡜㜵⅏ព㆑ࡢྥୖ
࡜࠸࠺ຠᯝࡶᮇᚅ࡛ࡁࡿ࡜⪃࠼ࡽࢀ㸪௒ᚋࡢ✚ᴟⓗ࡞ᐇ᪋᳨ウࡀᮃࡲࢀࡿ㸬 
 
ㅰ㎡㸸ᮏ◊✲࡟㛵ࢃࡿΎỈᑎᚋ⫼ᩳ㠃࡟࠾ࡅࡿ⌧ᆅィ ࣭ㄪᰝ࡟࠾࠸࡚ࡣ㸪ΎỈᑎ㛵ಀ⪅ྛ఩ࡢ඲㠃ⓗ࡞ࡈ
༠ຊ࡟ࡼࡾ㸪ࡲࡓ㧗ྎᑎᒣᅜ᭷ᯘෆ࡟࠾ࡅࡿィ ࣭ㄪᰝࡣ㏆␥୰ᅜ᳃ᯘ⟶⌮ᒁ ி㒔኱㜰᳃ᯘ⟶⌮஦ົᡤࡢ
チྍࢆ࠸ࡓࡔࡁ㸪ྍ⬟࡜࡞ࡗࡓ㸬⌧ᆅ㋃ᰝ㸪ィ 㸪᥇Ỉసᴗ࡟࠾࠸࡚ࡣ㸪῝ᕝ◊✲ᐊࡢ⛅㮵ᏕኴẶ㸦2010ᖺ
ᗘᅾ⡠㸧㸪㉥ᮌᇶ᫴Ặ㸦2011ᖺᗘᅾ⡠㸧ࡢ༠ຊࢆᚓࡓ㸬ⓙᵝ࡟ᚰࡼࡾឤㅰ⏦ࡋୖࡆࡿ㸬 
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